We study the naked-eye observability of microlensing events for both known stars and possible massive compact halo objects (MACHOs). We nd that if both the dark matter disc and halo are composed of MACHOs in the Jupiter-mass range, microlensing events of naked-eye stars, undergoing at least one magnitude of magni cation occur at the rate of 1 per 2400 years, and have durations of from hours to days; we may thus surmise that the chance of at least one event occurring in the era of recorded history (the last 5,000 years) would be 1 ? e ?2:1 88%. For magni cation by known stars, we expect events at the rate of one per 40,000 years, so we should not be surprised not to have witnessed an event in the last 5000 years. However, in the last 200,000 years, while humans have inhabited the Earth, we expect of order 5 events, and thus a 99% chance that at least one observable event has occurred.
INTRODUCTION
In the 1930s, gravitational lensing became a theoretically established consequence of general relativity (Einstein 1936 , Russell 1937 , Zwicky 1937a , and by the sixties a well established formalism had developed to explain its resultant phenomena (Refsdal 1964) . However, meaningful astronomical results from lensing have arisen only recently. { 2 { Not until the late seventies and early eighties did we observe the expected (Gott & Gunn 1974 , Paczy nski 1974 macro-lensing of high-redshift QSOs by intervening galaxies (Walsh et al. 1979) . At nearly the same time, Gott (1981) proposed looking for low mass stars in the halos of galaxies by observing small uctuations in the brightness of multiply-lensed background quasars. By 1986, Paczy nski had shown that MACHOs in the Galactic halo would produce similar brightness uctuations in the stars of LMC, while halo and disc objects, including luminous stars, would produce brightness uctuations in the stars of the bar. Since then, three separate teams have successfully detected microlensing of stars in LMC, and/or the bar (Alcock et al. 1993; Aubourg et al. 1993; Udalski et al. 1994) .
Since these projects detect many events per year, one may then ask how many events could one, in principle, see with the naked eye over long periods of time. Speci cally, we consider whether or not some historical recordings of novae and supernovae, could instead be those of microlensing events, a notion rst posed by Sumerel (1980) .
THE MODEL
To estimate the number of observable events, we require a reasonable model for the Galaxy, locally, and a catalog of stars visible to the naked eye. We thus start with the Yale Bright Star Catalog (Ho eit 1982), whose criterion for inclusion is that the star should be visible to the naked eye (m V < 6:5, to be discussed in section 4.2). We then require that the star be magni ed by at least 1 magnitude, which is the di erence in brightness that a typical observer can identify with the naked eye (discussed in 4.2).
To model the galaxy we assume the dark matter is composed of identical objects residing in both the halo and the disc. We arrange the halo in a singular isothermal sphere ( / r ?2 , c.f. Gott & Gunn 1974) , whose local density can be taken as constant within the distances of the naked eye stars. Given the local rotation velocity in the Galaxy (220km=s), and assuming the halo dominates the total mass, we nd a required dark halo density of (0:012M pc ?3 ) in crude agreement with detailed Galactic modelling (c.f. Bahcall et al. 1983 ], who include a disc, spheroid, and r ?1:8 halo with 2kpc core radius, as well as observed velocity distributions of various Galactic species). MACHOs in such a halo possess no bulk rotational velocity, but move in an isotropic three dimensional Maxwellian velocity distribution, with line-of-sight velocity dispersion ( 
{ 3 { (Binney & Tremaine 1987) , which reduces to 2 x = V 2 circ =2 for an isothermal, isotropic distribution.
For dark matter in the disc, we choose density by subtracting the derived halo density from the total local dark matter density of 0:07M pc ?3 (Binney & Tremaine 1987) , and adopt the local velocity distribution (relative to the LSR) equal to that of the oldest stars in the disc according to (Mihalas & Binney 1980) . To complete the model, we will also tabulate events due to the luminous, known stars. Figure 1 illustrates the paths of de ectors in both the halo and the disc over the last 5000 years. Halo objects trace out the very large strips as they speed past the sun. The very small strips (and specks even) are the paths of disc objects, which are co-rotating with the sun, and obey an ellipsoidal velocity distribution, which yields a small velocity relative to the sun.
The Analytical Treatment
The halo de ector paths illustrated in gure 1 are actually rectangular strips, whose width is twice the Einstein radius, so that inside these strips, we expect the magni cation of a point-source to be > 1:34. From the gure, we cannot resolve the widths of the strips, which can be of order 10 6 times longer than they are wide (for the halo de ectors). Figure  2 quanti es what happens in a typical strip.
The region within the heavy solid lines at the bottom of the gure contains the e ective area on the de ector plane within which we can expect one magnitude (= m 0 ) of magni cation at some point during the total time span of observation, T. We may express this area as S eff;i = 2 v t TR 0;i ; R 0;i s 4Gm i c 2
Where D s is the source distance, D d;i is the distance of a single de ector, v t is its transverse velocity relative to the sun, and m i is its mass. corrects the Einstein radius, R 0 (Paczy nski 1986), so that events counted will have magni cations of at least one magnitude. 
The probability of detectable lensing is thus the sum of the areas of these strips divided by the total area in the de ector plane.
We can express this in a continuous form as an integral, instead of a sum.
Where we introduce 0 , the local mass density of the de ectors (appropriate to the halo, disc or known stars), and hv t i(`; b), the linearly weighted average of relative transverse { 5 { Fig. 2 .| A 1M J compact halo object at 150pc passing in front of a A0iii star at 500pc. bottom: At left is maximum magni cation as a function of impact parameter, b, in terms of the Einstein radius R 0 . The dotted line is for a point-source, the solid for the A0iii star. At right, the x-axis is time. The star is plotted to scale in y. The heavy lines denote the impact parameter required for a maximum magni cation of one magnitude (for a point-source). top: Magni cation as a function of time for the three impact parameters shown with the arrows at bottom. The solid lines are for the A0iii star, the dotted for a point-source. Note that while a point-source reaches a one-magnitude magni cation, the nite-sized star does not.
velocity within the respective velocity distributions of the halo, disc and known stars (the linear weighting factor is necessary, since it is this factor which occurs in the probability; see equation 1). We keep it as an explicit function of Galactic coordinates, since its value will be di erent for each lensed star. For the halo, the velocity term reduces to an expectation value of velocity within our halo model (a non-rotating, spherical Maxwellian velocity distribution with line-of-sight velocity dispersion of 2 x = V 2 circ =2, as shown in section 1). But for disc objects, including the known stars, the velocity term is a bit more complicated. Since disc objects are moving with the sun through the galaxy, not sitting in a nearly rotation free halo like the MACHOs, we recomputed the relative velocity term in the integral, hv t (`; b)i, according to the velocity { 6 { ellipsoid information provided by Mihalas & Binney (1980) . For the disc dark matter objects, we used the latest stellar spectral type for our ellipsoid. For the known stars, we averaged the ; ; Z components for all spectral types, and included a weighting factor of m ?1=2 , which occurs in the probability integral. This gave us a three-dimensional velocity distribution from which we could compute the properly weighted average velocity. Again, we keep it explicit in (`; b).
Integrating yields this nal result. 
Where eff is the e ective optical depth to microlensing over time T. Although, as expected, the probability of lensing per source star per year (above) is small, there are 8700 naked eye stars, and recorded history samples roughly 5000 years.
So, in the equation above, we have the probability of an event for a single source star and given de ector mass. To nd the expected number of events for all stars, we simply add up these probabilities for all visible stars. To do so, we require the distance to each star, which, unfortunately is not tabulated in the Yale Bright Star Catalog. We thus used the following scheme to estimate the distances. When parallax was given, we adopted D s = 1pc= ( 00 ). Most often, however, we had to turn to stellar types and colors to determine distance. Particularly, we used the absolute magnitudes given in Mihlalas & Binney (1980) for stars of various spectral types (O{M) and luminosity classes (i{v). To account for extinction, we used the same reference, which provided colors for those stars. With this information, we could estimate extinction in the familiar way, and compute distance readily.
For stars with no color information, we averaged the extinction computed as above for all stars with color information to obtain an average value for extinction per distance (0:7 mag =kpc). This allowed us to solve for the absolute magnitude, and compute the distance.
The masses of the MACHOs should be consistent with brown dwarves or degenerate stellar cores, if they are to make up the dark matter halo, so we used Jupiter-massed objects as our starting point and varied the mass about this value, from 0.01{10 4 M J (10 ?5 {10M ). We also examined the case where the dark matter does not produce microlensing, so that only the known stars need be considered. In this case, we used the 100 nearest stars (Allen 1973) as a sample to nd a typical local stellar mass. Allen (1973) gives the type and class for each star, but not its mass, so we referred to Mihalas & Binney (1980) , who give mass for each spectral type and class. We then found the average mass, weighted by m ?1=2 , which occurs in the probability integral (equation 6]). This gives an e ective average mass of 0:326M . Binney & Tremaine (1987) provide the average local stellar density 0 = 0:044M =pc 3 .
With the source distances and de ector masses determined, we readily computed the total probability for each mass. However, as is evident in gure 2, often the nite size of the stellar disc is comparable to the projected Einstein radius, which prevents the magni cation from reaching its point-source value. To treat the situation quantitatively, we turned to a Monte-Carlo analysis.
The Monte-Carlo Re nement
First we require the exact magni cation for extended sources, which Witt & Mao (1994) provide. We adopt their scheme for limb-darkened stellar surfaces (with darkening parameter, u, = 0.6 in their notation). With the stellar radii tabulated by Mihalas & Binney (1980) according to spectral type and luminosity class, we compute the exact magni cation of each star, and throw out the cases which fall short of the one magnitude criterion. Now we must generate realistic cases with the correct statistical properties to perform a quantitative analysis. Instead of creating a volume of random de ectors, which would be computationally expensive, we use the analytical treatment in the previous section to determine the point-source probability of an event for each star. We then employ Poisson statistics to generate an appropriate number of trial events for each star.
To ensure statistical accuracy in our events, we choose the relative de ector velocity and distance in the following way. The probability scales as velocity, so the appropriate distribution function is the Maxwellian (o set by the solar motion) weighted by v. Picking a random place in the inverse of the integral of the weighted distribution function generates the correct distribution of observed relative velocities. In a similar way, we note that di erential probability scales with q x(1 ? x); x D d =D s equation (5)]; we integrate and invert this function, then choose a random place therein to give the correct distribution of de ector distances.
With the de ector distance and velocity chosen appropriately, we can now de ne our e ective strip of magni cation, within which stars would be magni ed by at least the detection threshold (one magnitude), if they were point sources. Since the star is equally likely to occur anywhere within the strip, we simply choose a random point inside the { 8 { strip. The date of the event, is the long axis of the strip, and is thereby simply a random date, but the short axis de nes the impact parameter of the event (minimum separation between star's center and the de ector's path, in the de ector plane), and thus determines the maximum magni cation. We can check this magni cation (Witt & Mao 1994 ) against our one magnitude criterion, and throw out the cases that fail.
Reexamining gure 2, we see that in the top frame, we have magni cation as a function of time. We should then be able to compute the duration of each event. A convenient method is to de ne the duration as the time spent above the one magnitude detection threshold, since this corresponds to the time available to a historic observer to notice a di erence in the star's brightness.
Looking closely at gure 2, we see that impact parameter, b, uniquely de nes the time evolution of the event. To determine the duration, we must nd the separation, u, at which the magni cation is exactly one magnitude. With u and b expressed in terms of the Einstein radius, R 0 , we may then write the duration as (Colley 1995) 
Now that we have statistically correct events, their durations and their magnitudes, we may evaluate our results.
RESULTS
Figures 3(a,b) present the numbers of events for halo and disc MACHOs over several decades in de ector mass. From equation (6), we expect probability to decrease as the square root of mass, and between M = 100M J and M = 10 4 M J , this is just what we see. At rst, one might be over-optimistic, noting that if the trend continued, there would be 10 4 events for 0:01M J de ectors. However, by M = 10M J , a departure from the trend has begun, caused by the breakdown of the point-source treatment. The nite source size, in this way, delimits the probability, since would-be events often fail to meet the one magnitude criterion and must be thrown out.
We can understand qualitatively how this nite source size a ects the probability by noting that the point-source criterion breaks down when the source size is of order the projected Einstein radius (R 0 D s =D d ). With a glance at equation (1), we see that the Einstein radius falls with the square root of mass, so that the criterion will be satis ed less and less often as mass decreases. Although there is no analytical expression for { 9 { Fig. 3 .| a. Monte-Carlo results for number of naked-eye visible microlensing events for various de ector masses for the dark halo. Standard error in the mean is given by the dotted bars.
magni cation of a limb-darkened nite source, we note that once the criterion is not met for a signi cant number of stars, the probability drops quickly, as fewer and fewer naked-eye stars are small enough to meet the criterion. Eventually, for very low mass de ectors, no stars will be small enough for signi cant magni cation, and no events will occur. Figure 4 provides a histogram of event durations for the same MACHO de ector masses used in gure 3. The shaded histogram is for halo MACHOs, the heavy lined histogram for disc MACHOs. We immediately notice that the disc event durations are several times longer than halo durations at the same mass. This is to be expected, because the halo objects rush by us at a much higher velocity than disc objects.
At top, we see the durations generated by the known stars. (Note the di erence in { 10 { Fig. 3 .| b. As in 3a., but for de ectors in the dark matter disc.
scale on the vertical axis: to compute the rate per 200,000 years, which is what we have shown, we integrated over 2 million years, and divided the results by ten). The top plot is therefore a lower bound on the number of events we can expect to observe. We can check gure 4 with equation (7), which predicts that the duration scales with Einstein radius, which (equation 1) scales with the square root of mass. We can see this expected trend readily in gure 4: for every two decades of increasing mass, the distribution moves one decade in duration. On the lower mass end, however, the smaller duration events are thrown out, since their Einstein radii are often too small to produce one magnitude of magni cation. Figure 5 , like gure 4, contains several histograms of event statistics plotted according to de ector mass; however, instead of duration, we have plotted the original magnitudes of the lensed stars (heavy solid line) and the peak magnitude during an event (shaded histogram). We have little reason to believe that de ector mass should a ect either of these quantities or their statistics, so gure 5 reassures us by demonstrating little, if any, dependence on de ector mass (except of course in total number of events). Note that these statistics are also independent of de ector velocity, so the histograms represent the total events from both the dark halo and the dark matter disc.
With the results presented in gure 3{5, we may now address the observability of naked-eye microlensing events. If the dark matter disc and halo are made of Jupiter-mass compact objects, gure 3 tells us that we should see about 84 events per 200,000 years, or one event every 2400 years. The chance for an event to occur during a single person's lifetime is thus 3:4%, which is small, but not negligible. In the era of the telescope (in the last 385 years), the chance of at least one naked eye visible event is 17%. And, of course, we can look for such events in the future. Figure 4 also gives important information for assessing event observability, the event durations. If one saw an event only seconds in duration, he would likely dismiss it to imagination, whereas if the event were many months in duration, one would not likely notice the very gradual change in brightness. We would like events to be of order several hours to a few days, so that one night the star is brighter, and the next it is at its normal brightness, so that an observer making nightly observations would be likely to notice the event. For 1{10M J objects, this is just the range of durations we expect, an encouraging result.
We are also encouraged when evaluating gure 5. The shaded histogram gives the peak magnitude of the lensed star during an event. We can see that the distributions peak between 3.75 and 4.75 magnitudes, bright enough that an observer could hardly miss it if she were familiar with the constellation containing the event. We also notice a number of events brighter than 3 rd magnitude (and a few less than zero). Such events would be unmistakable, out-shining most of stars in the Little Dipper. In two or three of the events shown, the lensed star would out-shine even Betelgeuse, so that we could hardly imagine those events' being missed.
DISCUSSION

Detection and Implications of Real Cases
With the theory and predictions thus outlined, we must consider both how a real detection may appear, and what the implications of such a detection would be. We would rst like to understand how a recorded microlensing event might be distinguished from similar-looking phenomena, variable stars, and novae.
Variable stars were discovered in 1596. Interestingly, very few of the naked-eye variables change by more than one magnitude, and thus would not meet our detection criterion. In fact, only seven naked-eye variable stars meet our criterion (R Lyr, L 2 Pup, Cas, Cas, Cep, Algol, and UW CMa Moore 1988] ). But even in these stars, variability may be hard to detect with the naked eye, because the periods of these stars are long, 46 d ; 140 d for R Lyr and L 2 Pup. Cas, Cas, and Cep are all eruptive variables, typi ed by irregular, long-duration variation. Such slow variation may be easier to miss than a distinct change one night to the next, a problem microlensing events do not su er. Only UW CMa and Algol meet our detection criterion and vary on a time-scale of a few days.
Algol, a second magnitude star with a 1.3 magnitude variation, is perhaps the most apparent variable. Its Arab name, \the demon star", suggests to many that the ancients recognized its variability. However, Davis (1957) purports the name likely derived from the Greek \Medusa's Head" asterism. Since Ptolemy mentioned nothing of variables, we have no clearly recorded observations to prove that anyone in ancient times recognized Algol as variable.
This overall lack in historical recordings of stellar variability is somewhat discouraging. However, we may be helped by an important observational distinction between microlensing events and variable stars. Whereas variable stars continuously vary, a microlensing event occurs once, and may therefore be more noteworthy. On the other hand, one may be more { 14 { skeptical about a microlensing observation and dismiss it. In either case, the observational distinction between microlensing events and regular variability is clear: variability repeats, microlensing does not.
Novae and supernovae, many of which have been recorded over the centuries (Moore 1988) , are similar to microlensing events in the sense that they are one-time a airs, but they are distinct from microlensing in that they produce a completely new star that fades back out of view entirely. Galactic supernovae often reach magnitudes from ?5 to ?10, much brighter than any expected microlensing event, so supernova recordings could not be misinterpreted microlensing events. Similarly, novae could not be due to microlensing, because they occur far too frequently relative to the results for microlensing given in gures 3(a,b).
The most notable property of a microlensing event is that the unlensed star is visible before and after an event, so that instead of recording a \new" or \guest" star (as with novae or supernovae), one would record that a known star appeared brighter one night, then normal the next. For example, suppose we found the following entry in the diary of a medieval monk, \Last night, a faint star near the Great Square of Pegasus appeared brighter than usual compared with neighboring stars, but tonight it is back to normal." Also plausible would be a cave painting of a recognizable asterism with one star marked, a star known now to be non-variable|or perhaps a sequence of three drawings with this star bigger in the middle one (the Native American painting of a hand, a moon and a star is taken to be a record of the Crab Supernova event). Even these brief recordings would constitute evidence for a microlensing event.
The implications of nding even one such recording are greater than one might expect. For Jupiter mass de ectors, we expect 2.1 events every 5000 years, but for known stars as de ectors, we expect only 0.13 events. Poisson statistics tell us that for Jupiter mass MACHOs, the likelihood that at least one event has occurred in the last 5000 years is 1 ? e ?2:1 = 0:8775, but for the known stars the likelihood for at least one event is 1 ? e ?0:13 = 0:1219.
We may now see how discovery of just one event would a ect our understanding of the dark matter. To do so, we invoke Bayesian statistics (Press 1988) . Let us call H1 the hypothesis that the dark halo and dark matter disc are made of MACHOs and H2 the hypothesis that the dark matter is made of something that doesn't produce detectable lensing (i.e. a WIMP halo and snowball dominated disc). Now the posterior probability of hypothesis H1, P post (H1), after making observation O is proportional to the prior probability of H1, P prior (H1), times the likelihood of observing O given H1: L(OjH1).
L(OjH2)P prior (H2) = 0:8875 P prior (H1) 0:1219 P prior (H2) = 7:2 P prior (H1) P prior (H2)
So if we let O be the observation of at least one naked-eye microlensing event. We have seen that the likelihood of observing at least one event given H1 is 7.2 times the likelihood of observing at least one event given H2. No matter what our prior probability estimates for H1 and H2 may be, observation of a single event would cause us to adopt posterior probabilities that were shifted by a factor of 7.2 in favor of H1 over H2. For example, if a priori we regarded Jupiter mass MACHOs as equally likely to make up the halo and dark disc as WIMPs and snowballs respectively, then, after nding an observational record of a single naked-eye lensing event, we should favor the Jupiter mass MACHOs over the WIMPs and snowballs by odds of 7.2 to 1. If two lensing events were observed, the factor would increase to 80, and three recordings would give odds of 1060:1 in favor of the MACHOs.
4.2 The 6.5 magnitude limit, the 1 magnitude criterion, and twilight The fundamental question of how deep people really can see with their naked eyes is obviously a subjective notion: some claim to have seen stars at magnitude 7.3 (Levy 1991) , while other sources list 5.5 as the human eye limit (Holtz 1994). Another lists 6 as the limit, but 7 for \the very good eye" (Moore 1988 ). Ptolemy's ancient star atlas, the Almagest, contains several stars at 6.5, such as Piscis Austrini (c.f. Peters 1915), though the Almagest is certainly not complete at such magnitudes. And even while Ptolemy noted stars at 6.5, Uranus oated by unnoticed at 5.6. Even the minor planet Vesta shines at magnitude 6.5, but escaped notice until 1845 (Moore 1988 ). Ultimately, 6.5 seems a median value in all this confusion, and agrees with both the time-tested amateurs' guide, Norton's Star Atlas (Ridpath 1989) , and the completeness limit of the Yale Bright Star Catalog (Ho eit 1982), which nominally includes the naked-eye stars.
We justify our one magnitude magni cation criterion with the historical notion that the human eye can readily notice a one magnitude change in brightness. This value derives from the Almagest (c.f. Peters 1915) itself, which established the magnitude system. Since Hipparchus had nothing but his naked eye to judge the brightness, and successfully did categorize the stars into six one-magnitude bins, we assume that most humans could similarly recognize a one magnitude di erence in brightness.
Fortunately, our estimate becomes only more conservative, when one realizes that we require the star the brighten by at least one magnitude; thus all lensed stars in our simulations would reach at least magnitude 5.5, well within even conservative estimates of human eye visibility. Should people not have noticed a star at 6.5, they may notice it while below 5.5, during a microlensing event, then watch as it fades back to normal brightness. { 16 { Still, it is obvious that the brighter the star becomes, the more likely the event is to be detected. The mode of our peak magnitudes seems to be around magnitude between 3.75 and 4.75 ( gure 5), which makes observation seem even more plausible. One should bear in mind that there was certainly no light pollution before this century, and for that matter, very little pollution at all, so dark skies were not a problem. Furthermore, prehistoric peoples, who lived mainly outdoors, and had no television, certainly spent considerable time watching the sky.
Exactly how much sky they could watch is surely delimited by the sun, and at rst, one may guess that the sun eliminates a substantial fraction of the visible sky. As it turns out, daylight and twilight are of little concern to us. We insist that the lensing event be visible (somewhere in the world) in astronomical darkness, i.e. not in daylight or twilight. If we de ne astronomical darkness to begin where the sun is 18 below the horizon, we can ask how much of the sky is lost due to daylight and twilight. First, we construct a circle 18 in radius from the sun, within which we cannot escape twilight. For a given point just at the edge of the 18 circle, we may draw a great circle, tangent to the 18 circle, which de nes the horizon for some observer on Earth. Thus all stars 18 or farther from the sun would be visible in true astronomical darkness for some observer at any given time. The fraction of the sky covered by the 18 circle is only 2.4%.
Since this argument requires observers at nearly all latitudes, we recomputed the fraction of sky excluded by the twilight, if observers resided only between ?45 and 45 latitude. After considerable spherical trigonometry, one can show that this constraint introduces only a 0.2% increase in the sky excluded by the sun (a total of 2.6% on average; during the equinoxes, we have a 2.7% exclusion), which scarcely di ers from the 2.4% calculated above. (Even in the most conservative possible estimate, where observers were unjusti ably restricted to only the equator, 10% of the sky would be excluded.) Further, we need not concern ourselves with densely blanketing the Earth in observers, no matter what latitude range we choose. The events last several hours to a few days; thus observers over a wide range of longitudes would be able to observe an event (outside of twilight) as the Earth rotated them into view. The Earth's rotation also allows us to ignore bad weather, which may take as many as half the observers out of view. Even if one observer were under cloud, an observer an hour west may not have been. In fact, most cases will be observable from not only a range of longitudes, but also a range of latitudes, which further reduces any consequences of weather. We may thus ignore any ill e ects of bad weather, and safely assert that just 2.6% of the sky is lost to twilight and daylight. We therefore neglect these e ects on our calculations.
4.3 Historical Considerations { 17 { Our arguments assume observers scattered throughout the world at some su cient surface density. Certainly we need one observer every 30 or so in longitude, and latitude under clear weather. Currently the main sources of ancient astronomical artifacts occur in China and Mesopotamia, which together do not meet our covering factor requirement. However, the fact that these regions currently provide the only well-documented astronomical observations early in recorded history does not mean that they were the only people in the world recording observations. It means those are the only ones we have found. The famous Native American recording of the Crab Supernova in 1054 establishes that cultures other than Chinese, Mesopotamian and Western were interested in the sky. Continual discoveries of artifacts of human intelligence, such as the cave paintings recently discovered in France, prevent us from limiting ourselves to currently known ancient sources. We could nd a new one tomorrow.
Also critical to our results is the length of time over which observations have been made. Assessing this value is really a question for the archaeoastronomer. However, we may rst consider the total time homo sapiens has occupied the planet, which is thought to be about 200,000 years (Cann et al. 1987 , Stringer 1990 , Gould 1989 , Caroll 1988 . During this time, human observation of the events we describe is possible. Though the likelihood of unearthing a recorded event early in this time frame is small, the argument makes us pause to consider who the rst gravitational lens observer really was. We can then proceed by asking how long humans have been recording astronomical events. This will be our operating time for assessing the possibility of historic microlensing recordings.
As early as 31,000 b.c., a series of crescent moons carved into a bone appeared, suggesting that an ancient astronomer noticed the regularity of the moon's phases (Park 1980) , although surely, he was not the rst human being to notice the moon! Certainly in the last 5000 years, we have many signs of ancient astronomy. For instance, Stonehenge was created nearly 4000 years ago (c.f. Gott 1993), the Egyptians and Babylonians, at the peaks of their societies, relied upon the wisdom of astrologers, who made careful analysis of the heavens about 3000-2000b.c., the while Chinese recorded an eclipse in 2136b.c. (Moore 1988) . By 130b.c., Ptolemy's Almagest (c.f. Peters 1915) provided a catalog of over 1000 stars down to 6th magnitude, an ample reference for early astronomers. As we move forward in history, the situation only improves. Since the dawn of the telescopic age three hundred years ago, we would suspect that few naked-eye events would be missed. In this century, we have, in fact, systemized the search for microlensing events by going very deep into densely populated stellar regions, (Alcock et al. 1993 , Aubourg et al. 1993 , Udalski et al. 1993 .
We have presented arguments as to the observability of naked-eye microlensing events in recorded history, during which microlensing events could have been detected and recorded. And while a person could notice a star increasing from magnitude 6.5 to 5.5, whether or not he would notice it is a di erent question entirely. On the negative side, the Chinese list at least one daytime visible supernova in the A.D. era, of which we have no record from the Europeans (Moore 1988 ). Since it is unlikely that anyone missed a new star out-shining Venus by several magnitudes, most speculate that the supernova was seen, but not recorded due to the theoretical (and religious) prejudice of the Aristotelian Europeans that the sky should be perfect and unchanging. This particular case reemphasizes that only one observer in the world is needed to produce a record of the event, even if many overlook it. Nonetheless, with such a drastic omission from the European record, we could hardly be surprised if, for one reason or another, no one recorded a brightened star at magnitude 5.5. Still, in most cases, we require the observer only to see a 3.75{4.75 magnitude star, and out of the entire world population, we only require one observer. An analogy to our reasoning can be found in studying the small technical errors, which creep past even the eyes of skilled editors into motion pictures. The now famous light bulb in Gone with the Wind is a case in point. In a panoramic daytime scene of Civil War Atlanta, an un-lit electric light bulb appears in a lamp-post to the far left of the screen. One could argue that most viewers would overlook the anachronism. Nonetheless, when the picture was exposed to millions of viewers, some people did notice; they observed the event. And, in fact, some people not only noticed, but felt it necessary to report the ga e, and in that way the event was recorded. In this case, the event was observable, noticed, and recorded: three very distinct steps. Our work ventures only to study the observability of the events. The next two steps properly fall into the realm of historical astronomy.
In closing, we should remark that ancient astronomers have amazed us before with their acuity and rigor. Ganymede (m V = 4:6), at just 6 0 from the Jovian disc seems to have been detected by a Chinese astronomer in 364 b.c. (Moore 1988) , an incredibly astute ancient observation. We would thus encourage experts of historical astronomy to be on the lookout for possible records of microlensing events.
CONCLUSIONS
We have presented a quantitative analysis of the number and duration of naked-eye observable microlensing events for a range of masses for compact halo objects, and for known stars. We nd that the number of events is greatest for Jupiter mass objects, for which we expect 2.1 events per 5000 years. For known stars, the number of events is 5.3 per 200,000 years. If a single written account of a naked-eye lensing event were discovered,
